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IVIAGSyETSC CRITERIA 

multiple product grades and complex flux patterns 
are available with the use of Plastiform magnets. 



POLE CONRGURATION ... 

whether single pole or double 
pole or even alternating mul- 
tipole on a single sheet, 3M 
Company can provide the 
exact configuration for your 
specifications. 



FLUX PATTERNS.:. T . ENERGY... 

with minimum reluctance in, the femte particles ir« Plasl 
the magnetic circuit, can be form magnets, are highl 
custom designed by . 3M... : oriented', dunng ..processiH 
Company to meetcritical.toh' r.' to provide magnetic prope 
erance'requirements.^^^ 

. .'magnets. This';'Jormulatk 

" decreases the ^ chance. 




u 




Mm 

V:vr -.-£4 



TEST METHODS: 1-Pol»-c»« HyttereslgraP* 



BEST AVAILABLE COPY 



* 



r 



( 
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Co- 



rn 



Flexibility* (at 23 C) 

Volume resislwity* (at 23 C and 50% R.W.) 
Dielectric Strength' W 23 C and 50% R.M.) 

Tncrmal coefficient o! 
thickness expansion (4 to 120 C) 



Manmum continuous operating temperature 



160' bending on mandrel 
with 0.0. equal to 7X 
sample thickness 



ohm-cm 



volts/ mi) 
kV/mm 



/Pass 



10 ,( 



mtl/mil per F 
cm/ cm per C 

~ F 
C 



250 
10 

"Via 10 9 
18x10 » 



250 
120 




Typical Chemical Resistance 
(Nitrile Rubber Binder) 

•Alt values shown are averages and not In- 
tended lor specification purposes. 
Specification values willbe provided upon 
request 

• -Good — minor or no effect; up to 10% 
swell In thickness 

Fair — moderate effect; 10-25V. swell in 
ihfckness 

Poor — severe effect; greater than 25 A 
swell In tnickness 



Chemical (7 days immersion <p RT1 
Motor Oil 



Performance" 




Aromatic Hydrocarbons 
(Benzene, Toluene. Xylene) 



Chlorinated Hydrocarbons 
(Carbon Tetrachloride, Trichloro- 
ethylene) 



Poor 



Ketones 



Alcohols 



Acios. Inorganic (HCI, H,SO.) 




n 



'632 
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Applications Continued.... 




The magnetlter-inserter •QuIP"*" 1 . 
shown to the right Illustrates the p ln- 
^automated producUon using 

drastically reduce rejection rates 
without sacrificing performance. The 
S,agn.tlzer.ins.rtor and other app»ca. 
Uon equipment can be fabricated by a 
machine builder or In 
brer's own tooting department. 3M 
Company's Customer Engineering . 
Service is avallable.io prov.de the 
technical assistance necessary to get 
such equipment built and Into 
operation. 




A widely recognized ad van layer! 
Plsstlfarm material Is Hz adapt\ 
to automated magnettzathn^ni 



Typ:cal Physical Properties 
@ 23»C (73°F) 

•AU valves sno«n are typical an O^oH or 
soecilicatlon purposes, — - — 
• B.1013 ano B-1030 are lubrication ty&» 
and ex \ra ; tic»i,fa le_tYPC respectively. 



Property 
Density 



.x- „ 

Hardness' 



Units 1.CGS/U.S._ 

Value* 2. St(MKSA)l 

1. 0.134 lb*Mn» 



3 



Tensile Strength' 

Elong atlon' 1B-1030 only) 
Flexibility* (B-1030 only)^^ ^ 



2. 3.71 gm/cm» 

5S Shore D "Lz/UH- 



1, 6A0 PSl 

2. -U0 N/cm« 



18% 



p ass — y<B0 o bending on mane 
eouafto 7 x s8mple«thlckness" 



PPst&tivltv* (SO'A R-H.) 



10 ,B Ohm-cm 



Dielectric Strength* (SOV. R.H.) 

Thecal Coefficient of Thickness 
Expansion (4 ° *° 120* -Q 
t ' -n^ *7 -W Maximum Continuous Operating 
$fyt Q ™- Tem per ature 



1. 250 volisJmil 

2. 10 Kv/mm 



1. 9.B x 10 # * mil/mll-per *F 
'L 18 x 10* cm/cm per °C 

H5o~°f" 



2. 120 - C 



Test Methods 



: 3 

| 

D 
K 



• ,\STM D-297 

* ASTM 0-22*0 (10 sec. delay? 
i ASTM CM12 



* 3M Test Method 
» ASTM 0-257 

• ASTM 0-1-49 



J 



( 



c 



:J1 

m 
ru 

5A= 



0 

p 
x: 

o 
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1.75 x 10* A/m ' 0 
Demagnetizing Force K 



3 



Typical Chemical Resistance 
(NUrile Rubber Binder) 

- Ail values shown are »ver»ges and not !'•- 
tended lot specification PU'PO*?*- 
Speculation valuflS will be provided upon 

request 

-Cood - minor or no eftect: up to 10% 
3 w 0 tl in thickness . 
P.lr - moderate *H«ct; 10-25V. swell In 
thickness . 
Poor — severe ericct: preaieMhan zsv. 
s*-«U In thickness 



Chemical (7 days Immer sion <P RT> 
Motor OH 



p«rformanc8'» 



Good 



• Transmission O H SOW"* 
Hydraulic Flui d ififr 



Good 




* 



• r 
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ypical Magnetic Properties 
& 23° C (73° F) 

"All values shown arc typical and are noi 
tnitnaeo lor specilicaiion purpose*. 
'B-1013 and B*1030 are laDficaiion type 
and extra-lltxiDle type respectively. 



Property 



Maximum Energy Product (B d H fl max) 



Units I.CGSrUei 
V alue- SKMK^l 



1. 1.4 x 10* gauss x oersteds 
2! n.1 x 10' testas x amp ujr ^ f 




Coercive Force 



1. 2200 oersteds 

2. 1750 ampere turns/cm 



Coercive Force. Intrins 



^ Q OAcremental Permeability 
, % - ThermarCCrefficient of Magnetization 
k) ftfeverslbPei 



c '*3fP** y ^ 2. 23BS ampere turns/cn, 



1.04 ratio 



ru 



£0 



Si 



□ 



*(<L! /*? Wf' x **> •» «i ^ itieversioie? 
^ » 1 J^A/**^ (^«£oV Thermal Coe!^^^^^ 
^v^i 0< coercive Force (Reversjble) 



1. -0.105% per °F 

2, «0.19% per °C 



Coercive Force (Reversjble) 
P&ak M;.gn?tlzkig rorse Required 



1.0-07% per°F 
2. 0.13% per °C 



1. 1Q.CO0 oersteds 

2. 8000 ampere turns/cm 



Test Methods 



'Pole-coll Hysteresigrapj? 



Typical Demagnetization 
Curve @ 23° C (73° F) 

•All values shown are averages and not in- 

I ended fo r speeU lcMinn pur- ^ 

poses. 3£eci I ica tlon «alues will oe provide^ 
upon request. . - — • 



Typical Demagnetization Curve 



2^50 
2200 
32S0 



gauss 
oer. 

cer. 



BH ma* 1.40 G.O. x 10' 




,H 4000 3500 3000 2500 2000 1500 1000 
(oersted:;) Demagnetizing 
Force 



I: 

Li;; 



Ly 
fU 

5 



UP 



Q 



4 



feifo x m m m m 5? m nmm'mM"'' 



P.9 



# & 3?. : ^ it JBt W 74 9. JZ 21 24. 25 fa. 
B Jlfl : 74-^11/] 5. Q -C MR 74- 140 ) 

• 4 1 £ ft lit ft ^4} -II 




^ 1.0 



o.c, 













I 






































FJ- 
































1 












• * 













t.s 



t-s-«o.LJ-eo.M.ieo 
*.e 7.S J.o 



is 2 




.ferriCe * & tf-ziU* {& 
«l ill/ .tfe C iX. & ) 



f*J 3 iff ± M * «l »£ J5i 



— 5 — 



c 



m 
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UiT) 

BttfcO— tf«R3»NJI SET V. 



1-25 1-5 ' 





4 ... 3 2 





IB ■*§• 


m (4 


vq5T 




sf^Xt-JU^-'-iE ! (B-H)max 


MGOe 


4-8 


6—10 




Br 


G 


4,200-5,900 


5.300— 6.500 


^{S^D | bHc 


Oe 


3,500-4.600 


4,200—5,400 




2HC 


Oe 


>8,000 


>8,000 






%'C 


-0.035 


-0.035 






TC 


-40-150 


-40-150 


SB /g 


d 


g/cirf 


5. 5 ~5.' 


5. e ~5. 8 


w g 


Hrock 




100-120 


100-120 




763 




fir* 



1U f U JU 

NAKANO PERMALLOY* 



NAKANO PERMAUOYS are nickel iron Alloys which meet the 

requirement* of miniaturized, electromagnetic devices. 

You can gel a strong magnetic flux through week electric 

current. 

NAKANO PERMALLOYS are Stable for several shaping 
They are well blanked, well drawn, well bent, well welded 
and well rolled to thin sheets. Whatever shape it may be. 
you can make it from NaKaNO PERMALLOYS. 
Thin sheeu make it possible 10 diminish eddy current and 
to miniaturize devices. 

NAKANO PERMALLOYS are mailable in any shape you want. 
Send us the drawing- of a component and you will gel it 
made of Permalloy already heat treated. 

NAKANO PERMALLOYS are prepared in accordance with J1S. 
Our products are based on Japan Industrial Standard c 2531. 
We can iuppl> uniform alloys In production quantities and 
at any :ime you want. Besides the standard products, we 
produce a number of special grade for unusual applications. 

NAKANO PERMALLOYS axe used for such devices a, . 
transformers for telecommunication, tapcrecorder heads and 
shields, ligh; and sensitive relays, solenoid cores, several types 
of magnetic shield and detectors in grojnd fait circuit 
i.-.terrupiers. 



CLASSES AND PROPERTIES' 



■111 s.f.SLfc -* * •»»•• 

It costs less than PC and . , r 

* . , na m * | nly usad for transform 

for tefceommun.c.no*. choke coil cor«. te „,i«i-, rcU 

soleno.d cores. D.C Jncwnented wnrfonne* and devie 

in alternative current equipments, 

TO" is 36% nickel iron alloy with alijhuy Jowar magne, 
properties, but it offer* the highest electric resistivity of ; 

among the Permalloy p D is mainly used fl 
transformerB for relatively high frequencies. 

"PC" is 78% nickel iron molybdenum alloy, h is OS 
most effective material for sensitive and miniaturized elecironi 
devices, because of its highest permeability, the lowest coersiv* 
force and the smallest core Joss. 

PCs thin sheets are profusely used for taperecorder head* 
transformers of high grade and several shielding device; 
required extremely weak magnetic field. 

"PCS* is called supcrmalloy which has the permeability about 
twice as much as normal PC, and its cocrsive force is under 
0.01 Oe. PCS is usually used for the spiral wound tape core 
in a ground fault circuit interrupter. 



r. em ark. About shielding, more informations are offered from 
page 3 to 5. 

Tobto 1. ThJckrtc* ond Toleroncei of Shoctt ond Sfripi 



TobU Z. Clau«f ond Nominal Component* 





UM , mm 


1 Oft I^CiACII 


TK.cU.a 








°-' =0.01 


035 

0J 

1.0 


co.a? n 

COO fQ 

□aas ro 


NUD—40N f. r»«MM 


as fM M r«o 

3A r«r««llov 



TobU 3. Magnetic ChorvelarUliu of PS 



I : 

pa _ 




Initio) f«-M«bM r 
M* 






»- (C) 


a* fC) 




^6 


t 1 5 


3000—3000 


1SXD— 70000 
30O00~*. 




US3D— 1*300 
1400Om« 







Remorks ^ i s t he initial permeability at the field strength 0.01 Oe. 

Hc is the- cocrsive force when magnetized at 10 Oe and reversed. 

Br is the residual magnetic flux when magnetized at 10 Oe and reversed- 

Br is the value for informative reference. 



Table 4, Eff. c iiv« P«rm«obitt1i«i of PB 



CU., 


<— > 


<H«Ctlv« TwmmmbH*f 
**• 


Jf« OJCHi 


fim XttU 




0 ? 


N**ANO TCMAltOT 


^000*4 S9D 


3000—2000 




J I S 








0 3i 






7300-3000 




I » S 







- 1 - 



" 6000 1 1 

li! 



J7632 




Fig. Z A Hyw. Cwrv ^ fg 



-0.03 -0.01 0 0.01 



0.03 0.05 0.07 

Field Strength H (p 0»r»l«J* 







J 0000 








i 

o 












.? 




M0J 






T 






4000 








o 

D 

5 
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? 


2000 





















1.05 0 o.OS 0.10 

► R«M 5fr*fi B iK H U 0«rtt«dt 



oas 



yy 




Remark, I. m ■* ih. initial permeability at the field strength O.OOSOe, 

2. He » the coercive force when magnetised at 10 Oe and reversed. 

3. Bio is the saturation flux density when magnetized at 10 Oe and reversed. 

4. Br is the value for informative reference. 

TobU 6. EH.clJ-. P.rm«ob;ni;«i of rC 



CUn 



(mm) 



UtHi 



72000 — 05000 



10D00w>n>, 



Rcmork. Measuring current is 0.5 mA 
Kg. 3. >ooooo 



Urn, 1 CMl 



tiOCD-lSOJO 



10000—13000 



300C— 16O0C 




Specimen : Ring core 

outside diameter 4 5 mm 
inside diameter 33mm 

Annealing': In hydrogen atmosphere 
1100rX2hr. • 
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I»£ ULTIMATE IN VERSATILITYI 

Tian !. a , 9netic Sheets are b «ins used for 
s.gns display, visual aids, toys games 

boardfaL °° r a "2 ° Utdoor a °vertising 

coSS?? ' S ma 9 netic *"d flexible. It will 

S^i Xlb,G Ma 3 n *Hc Sheet u*h o>di- 
woL^b SdSS ° rS ° r dies ' V° u "«d not 

..quan'uSl!a5I d "'^ aVai,ab,e ^ 

jwn or wfthout preg UFe se nsi ti ve back- 
* AH dimensions in inches 

and « IK P J * q ^- for - 030 thicKness 
and 35 Jhs. for .020 thickness. 

f h , P F,^ 24 luide ^ length 
-Fu 100 ft. roll may contain 
up «o three sections, none 
*" mar. v 0 /t . , Gng ^ ;nks 



£^i£!^WjPE SHEET MAGNET* 



1 . 



C«t. No. 



^ Dimen sions 





8221 




J3223 
8320 



-020 x 



24- 



.020 x 24* 




^tondfyd Colors 1 



P^*" brown/adhcslvc 




Semi-gfass whJU. 



8322 



6324 



.030 x 24* 




.030 x 24* 



8620 



Matte white 



Hjgh-gtoss white 




.060 x 



Plain brown 



Can 3= 
enamel 



££0 IV!TH 

AND POLYESTER S:I 

CAN ALSG ^ w£TTER£D WITH 3ULL*T" 

,c . : ^Nc^AKELS. THE FULL MAGNETIC SHEET " 
VtlTH V WL FACiNO « BEING USED 
EXTENSIVELY FOR 

MAG.VETIC SIGNS? 



EEN 




Typical Properties 



FLUX COERCIVE 
MATERIAL DENSITY FORCE 
BR He 
I (GAUSS) (OERSTEDS) 


MAXIMUM 
ENERGY 
PRODUCT 
BHmu 
(MGOe) 


MAXIMUM 
PRACTICAL 
OPERATING 
TEMPERATURE 
CO/CF) 


TEMPERATURE 
COEFFICIENT 
(X LOSS/ # C) 


DENSITY 
(UBS/CUBIC 
INCH) 


ssiki i «<* \ 1370 


0.6 


120/248 


.19 


.133 


HIGH FORCE | 2100 \ ! 1,1 


120/248 


.19 


.140 




CUT 



CI. 



Other thicknesses available 

Higher maximum energy product. available 
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•J5 %» 



4- *l «. 93 # 




1 

I 

1 

I 




i 


• i 



nJ 



41 « 



g$ a fi 



4» B ft 



i 



\ mm) j 



i IK*.'* 

Ml Dill 



* ft fff fk K ~ ^ A + - « * A 
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Chinese Patent 
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